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(54) BELT FOR SHOE PRESS 

(57) A shoe press belt capable of preventing occur- 
rence and growth of cracks is provided. The shoe press 
belt is used for a paper-making press apparatus includ- 
ing a press roll (1), a belt (2), and a pressure shoe (3) 
for pressing a material web (5). The shoe press belt in- 
cludes a reinforcing layer (6), a first elastic material layer 
(7), and a second elastic material layer (8). A number of 
grooves are formed at an exterior peripheral surface re- 



gion of the first elastic material layer (7). A bottom of the 
groove (9a) at an axial end region (S3) of the belt cor- 
responding to at least one of an end-proximate region 
(S2) in an axial direction of the pressure shoe (3) and 
an end-proximate region (S1 ) in an axial direction of the 
press roll (1) is protruding toward the reinforcing layer 
(6) relative to a bottom of a groove (9b) at a region other 
than the end region (S3). 



F1G.2 

tt 9b 5 1 11 




CL 

LU 

Printed by Jouvc. 75001 PARIS (PR) 

BNSDOCID <EP 1382737A1J_> 



1 



EP 1 382 737 A1 



2 



Description 

Technical Field 

[0001] The present invention relates to a shoe press 
belt used in a paper-making apparatus. 

Background Art 

[0002] Recently, the so-called shoe press for dewa- 
tering a wet web by pressing one surface of the wet web 
disposed on a felt travelling fast with a press roll and 
pressuring the other surface with a pressure shoe with 
an endless belt interposed is widely used in a press part 
of a paper-making process, in order to increase an effi- 
ciency in dewatering the wet web. The shoe press has 
conventionally used a belt formed in an endless manner 
with a reinforcing substrate integrated with an elastic 
material such as thermosetting polyurethane. 
[0003] As shown in Fig. 11 , a typical structure of the 
shoe press belt has elastic materials 102, 103 formed 
on the opposite surfaces of a base fabric 101, and also 
has a surface provided with a groove 1 04 in order to 
improve the dewatering ability. 

[0004] In the shoe press, severe flex and pressure re- 
peatedly applied on the belt between the press roll and 
the pressure shoe may cause cracks from the exterior 
peripheral surface of the belt in course of using the belt. 
Once the cracks occur, they grow bigger with the use of 
the belt. The growing cracks cause lubricating oil be- 
tween the interior peripheral surface of the belt and the 
pressure shoe to leak outside to adversely affect the 
web, or cause delamination of the belt. 
[0005] To solve the problem described above, Japa- 
nese Patent Laying-Open No. 11-12975 discloses a 
shoe press belt where a concave groove at an outer re- 
gion of a width of a belt has a depth shallower than a 
concave groove at an inner region of the width in order 
to improve the crack-resistance in the vicinity of the shoe 
edge portion. However, even though the groove in the 
vicinity of the shoe edge portion has a depth shallower 
than the groove at the inner region of the width, the 
crack-resistance cannot be improved and cracks may 
be caused or grown. 

Disclosure of the Invention 

[0006] The present invention is made to solve the 
problem described above and an object of the present 
invention is to provide a shoe press belt in which cracks 
are less likely to occur, and cracks, if any : do not grow 
in the belt. 

[0007] In accordance with the present invention, a 
shoe press belt for use in a paper-making press appa- 
ratus including a press roll, a belt opposed to the press 
roll, and a pressure shoe positioned inside the belt for 
pressing the belt against the press roll, the paper-mak- 
ing press apparatus allowing a material web to be in- 



serted between the belt and the press roll for pressing 
the material web. The shoe press belt includes a rein- 
forcing layer having an elastic material impregnated in 
an endless reinforcing substrate, a first elastic material 

5 layer positioned on an exterior peripheral surface side 
of the reinforcing layer and integrated with the elastic 
material impregnated in the reinforcing substrate, and a 
second elastic material layer positioned on an interior 
peripheral surface side of the reinforcing layer and inte- 

10 grated with the elastic material impregnated in the rein- 
forcing substrate. A number of grooves are formed 
along a moving direction of the belt on an exterior pe- 
ripheral surface region of the first elastic material layer. 
A bottom of the groove at an axial end region of the belt 

15 corresponding to at least one of an end-proximate re- 
gion in an axial direction of the pressure shoe and an 
end-proximate region in an axial direction of the press 
roll is protruding toward the reinforcing layer relative to 
a bottom of a groove at a region excluding the axial end 

20 region. 

[0008] The shoe press belt in accordance with the 
present invention is characterized in that the bottom of 
the groove at the axial end region resides in the rein- 
forcing layer. The shoe press belt in accordance with the 

25 present invention is characterized in that the bottom of 
the groove at the axial end region is present between a 
position 0.3 mm away from an exterior peripheral sur- 
face of the reinforcing layer toward the first elastic ma- 
terial layer and a position 0.3 mm away from the exterior 

30 peripheral surface of the reinforcing layer toward the re- 
inforcing layer. 

[0009] The shoe press belt in accordance with the 
present invention is characterized in that the bottom of 
the groove at the axial end region has a U-shaped cross 
35 section in a belt width direction and is processed to have 
a curve or an obtuse angle. The shoe press belt in ac- 
cordance with the present invention is characterized in 
that the reinforcing substrate includes a multi-woven 
fabric. 

40 [0010] In accordance with the present invention, the 
shoe press belt includes a reinforcing layer having an 
elastic material impregnated in a reinforcing substrate, 
a first elastic material layer positioned on an exterior pe- 
ripheral surface side of the reinforcing layer, and a sec- 

45 ond elastic material layer positioned on an interior pe- 
ripheral surface side of the reinforcing layer, wherein a 
number of grooves are formed along a belt moving di- 
rection on an exterior peripheral surface region of the 
first elastic material layer, characterized in that a bottom 

50 of a groove at an axial end region of the belt correspond- 
ing to at least one of an end-proximate region in an axial 
direction of the pressure shoe and an end-proximate re- 
gion in an axial direction of the press roll is protruding 
toward the reinforcing layer relative to a bottom of a 

55 groove at a region excluding the axial end region. 

[0011] The inventors of the present invention have 
found that the cracks caused from the exterior periph- 
eral surface of the belt tend to be concentrated on a par- 
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ticular portion of the belt. More specifically, complex 
stresses such as flex or torsion are concentrated on the 
belt at a region corresponding to the proximity of the end 
portion in the axial direction of the pressure shoe or a 
region corresponding to the proximity of the end portion 
in the axial direction of the press roll. Cracks are likely 
to occur from the corner portion of the bottom of the 
groove corresponding to this part. 
[0012] A bottom of the groove at an axial end region 
of the belt corresponding to at least one of an end-prox- 
imate region in an axial direction of the pressure shoe 
and an end-proximate region in an axial direction of the 
press roll is protruding toward the reinforcing layer rel- 
ative to a bottom of the groove at a region excluding the 
axial end region, so that a distance from the bottom of 
the groove to the reinforcing layer is reduced. Since the 
distance from the bottom of the groove to the reinforcing 
layer is reduced at the axial end region, the first elastic 
material layer is reduced in thickness and becomes 
more flexible, thereby preventing the occurrence of 
cracks. Furthermore, even if cracks occur from the bot- 
tom of the groove, the reinforcing layer can block the 
growth of the cracks because of the short distance be- 
tween the bottom of the groove and the reinforcing layer. 

Brief Description of the Drawings 

[0013] 

Fig. 1 is a view illustrating a shoe press apparatus. 
Fig. 2 is a cross sectional view of a shoe press belt 
in accordance with the present invention. 
Fig. 3 is a perspective view schematically illustrat- 
ing the shoe press belt in accordance with the 
present invention. 

Fig. 4 is a schematic cross sectional view taken 
along IV-IV in Fig. 3. 

Fig. 5 is an enlarged partial cross sectional view of 
the shoe press belt in accordance with the present 
invention. 

Fig. 6 is an enlarged cross sectional view of a 
groove of the shoe press belt in accordance with 
the present invention. 

Fig. 7 is an enlarged cross sectional view of a 
groove of the shoe press belt in accordance with 
the present invention. 

Fig. 8 is a schematic cross sectional view of the 
shoe press belt in accordance with the present in- 
vention. 

Fig. 9 is a schematic cross sectional view of the 
shoe press belt in accordance with the present in- 
vention. 

Fig. 10 is a schematic cross sectional view of the 
shoe press belt in accordance with the present in- 
vention. 

Fig. 11 is a schematic partial cross sectional view 
of a conventional shoe press belt. 



Best Modes for Carrying Out the Invention 

[0014] Fig. 1 shows an exemplary shoe press appa- 
ratus for use in a press process of a paper machine. In 

5 Fig. 1 , the shoe press apparatus includes a press roll 1 , 
a belt 2 opposed to press roll 1 , and a pressure shoe 3 
positioned inside belt 2 for pressing belt 2 toward press 
roll 1 . Lubricating oil is supplied between belt 2 and pres- 
sure shoe 3 so that belt 2 can slide on pressure shoe 3. 

10 A wet web as a material web 5 placed on a felt 4 is in- 
serted between belt 2 and press roll 1 . The exterior pe- 
ripheral surface of belt.2 is in direct contact with felt 4. 
Belt 2 slidably moves on pressure shoe 3 with friction 
with felt 4. Pressure shoe 3 is pressed from the interior 

15 peripheral surface side of belt 2 toward press roll 1 at a 
prescribed pressure. Material web 5 is pressed with this 
pressing force to be dewatered. The surface of pressure 
shoe 3 has a concave shape corresponding to the sur- 
face of press roll 1 . A pressure dewalering portion P hav- 

20 jng a large width is therefore formed between press roll 
1 and pressure shoe 3. 

[0015] Fig. 2 shows a cross sectional view of a main 
part as seen from a moving direction of the shoe press 
apparatus using shoe press belt 2 in accordance with 

25 the present invention. Belt 2 is constituted with a rein- 
forcing layer 6 having an elastic material impregnated 
in an endless reinforcing substrate, a first elastic mate- 
rial layer 7 positioned on the exterior peripheral surface 
side of reinforcing layer 6 and integrated with the elastic 

30 material impregnated in the reinforcing substrate of re- 
inforcing layer 6 : and a second elastic material layer 8 
positioned on the interior peripheral surface side of re- 
inforcing layer 6 and integrated with the elastic material 
impregnated in the reinforcing substrate of reinforcing 

35 layer 6. A fabric formed of organic fibers such as polya- 
mide, polyester is used as the reinforcing substrate con- 
stituting reinforcing layer 6. Belt 2 as a whole is integrally 
formed of an elastic material such as thermosetting 
polyurethane and is structured to have the reinforcing 

40 substrate embedded in belt 2. 

[0016] Fig. 2 shows an axial end region S3 including 
an end-proximate region S2 in the axial direction of pres- 
sure shoe 3 and an end-proximate region S1 in the axial 
direction of press roll 1 . In axial end region S3, a bottom 

45 of a groove 9a is protruding toward reinforcing layer 6 
relative to a bottom of a groove 9b at the region exclud- 
ing axial end region S3. 

[0017] It is noted that although Fig. 2 shows that end- 
proximate region S2 in the axial direction of pressure 
50 shoe 3 is adjacent to end-proximate region S1 in the ax- 
ial direction of press roll 1 , the present invention is not 
limited to such an adjacent state. 

[0018] While axial end region S3 is preferably config- 
ured to include both end-proximate region S2 in the axial 
55 direction of pressure shoe 3 and end-proximate region 
S1 in the axial direction of press roll 1 as shown in Fig. 
2, it may be configured to include either one of them. 
[0019] End-proximate region S2 in the axial direction 
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of pressure shoe 3 may extend from an axial end portion 
1 0 of pressure shoe 3 to each of the belt inner side and 
the belt outer side by 300 mm. End-proximate region S1 
in the axial direction of press roll 1 may extend from an 
axial end portion 11 of press roll 1 to each of the belt 5 
inner side and the belt outer side by 300 mm. 
[0020] Fig. 3 is a perspective view schematically 
showing belt 2. As shown in Fig. 3, a number of grooves 
9 are formed along the moving direction of belt 2 on the 
exterior peripheral surface of belt 2, that is, the exterior 10 
peripheral surface of first elastic material layer 7. By way 
of illustration, belt 2 may be sized to have a perimeter 
of 4.9 m and a width of 1 Orri and may have ten grooves 
9 per inch each having a width of 1 .0 mm , on the exterior 
peripheral surface. 15 
[0021] Fig. 4 is a schematic cross sectional view cut 
along IV-IV of belt 2 shown in Fig. 3. Fig. 5 is an enlarged 
view of a part corresponding to a width direction A of 
belt 2 in Fig. 4. 

[0022] As shown in Figs. 2 : 4 and 5, in groove 9 of belt 20 
2, the bottom of groove 9a positioned at axial end region 
S3 is formed to be deeper than the bottom of groove 9b 
positioned at the region excluding axial end region S3. 
In other words, the bottom of groove 9a positioned at 
axial end region S3 is formed to protrude toward rein- 25 
forcing layer 6 relative to the bottom of groove 9b at the 
region excluding axial end region S3. 
[0023] In the shoe press apparatus as shown in Fig. 
1 , cracks are likely to occur on the exterior peripheral 
surface of belt 2 at a region S2 corresponding to the 30 
proximity of axial end portion 10 of pressure shoe 3 or 
at a region S1 corresponding to the proximity of axial 
end portion 1 1 of press roll 1 . Then, the bottom of groove 
9a positioned at the portion where cracks are likely to 
occur is formed to protrude toward reinforcing layer 6 35 
relative to the bottom of the other groove 9b, so that the 
distance from the bottom of groove 9a to reinforcing lay- 
er 6 is reduced at axial end region S3. Therefore, the 
first elastic material layer at this portion is reduced in 
thickness and becomes flexible, thereby preventing 40 
cracks. Even if cracks occur from the bottom of groove 
9a, reinforcing layer 6 can block the growth of the cracks 
because the distance from the bottom of groove 9a to 
reinforcing layer 6 is short. 

[0024] Figs. 6 and 7 show as a modification a prefer- *s 
able shape of groove 9a positioned at axial end region 
S3. A groove 9c shown in Fig. 6 has a U-shaped cross 
section in the belt-width direction and is processed to 
have a curved base. A groove 9d shown in Fig. 7 has a 
U-shaped cross section in the belt-width direction and so 
is processed to have a base at an obtuse angle. The 
shape of groove 9a as shown in Fig. 6 or 7 can effec- 
tively prevent the cracks from occurring from the bottom 
of the groove. 

[0025] The reinforcing substrate preferably includes 55 
a number of pores in order to increase a degree of im- 
pregnation of an elastic material. For this reason, if a 
fabric is used as the reinforcing substrate, a multi-woven 



fabric is preferably used such as a triple-layer woven 
fabric or a quadruple-layer woven fabric. 
[0026] In the example shown in Fig. 5, a quadruple- 
layer woven fabric 12 is used as the reinforcing sub- 
strate. By way of example, fabric 12 is made of warps 
in the belt moving direction of four layers: a polyester 
monofilament 13 having a diameter of 0.35 mm; a pol- 
yester multifilament 14 of 3000d; a polyester monofila- 
ment 15 having a diameter of 0.35 mm; and a nylon 
monofilament 1 6 having a diameter of 0.35 mm from the 
front surface side in the order, as well as wefts in the 
belt-width direction of a polyester monofilament 1 7 hav- 
ing a diameter of 0.40 mm. There are 68 warps per inch 
and 56 wefts per inch. 

[0027] The use of multi-woven fabric 12 provides a 
high strength for the reinforcing substrate itself and also 
allows the elastic material to penetrate inwardly enough. 
Therefore, a sufficient anchoring effect can be achieved 
between the elastic material and the reinforcing sub- 
strate, which constitute belt 2, thereby preventing dela- 
mination. The elastic material is impregnated in the re- 
inforcing substrate including multi-woven fabric 12 to 
form reinforcing layer 6, and first elastic material layer 
7 positioned on the exterior peripheral surface side of 
reinforcing layer 6 is integrated with the elastic material 
impregnated in the reinforcing substrate, so that the re- 
inforcing layer effectively blocks the growth of cracks. 
The elastic material is preferably integrated in a sub- 
stantially continuous manner through first elastic mate- 
rial layer 7, reinforcing layer 6 and second elastic mate- 
rial layer 8. The elastic material may be formed by coat- 
ing at a time or at several different times, or it may be 
formed by casting. 

[0028] Referring to Figs. 4 and 5, the method of man- 
ufacturing a shoe press belt in accordance with the 
present invention will be described. First, endless fabric 
1 2 is turned inside out. Then , the elastic material is coat- 
ed from the surface to be the back surface of fabric 12 
to penetrate into about half the thickness of fabric 12 
while second elastic material layer 8 is formed on fabric 
12 to a prescribed thickness. This coating is performed 
at a time or at plural different times. The coated elastic 
material is cured at a prescribed temperature. Thereaf- 
ter second elastic material layer 8 is cut/abraded to a 
prescribed thickness (for example 0.5 mm - 2 mm). 
[0029] Fabric 1 2 is then reversed, and the elastic ma- 
terial is coated from the front surface side to form first 
elastic material layer 7 to a prescribed thickness while 
filling the remaining pores in fabric 12. At this point, the 
elastic material coated from the opposite sides is pene- 
trated enough in the pores to be substantially continu- 
ous in the reinforcing substrate. This coating may also 
be performed at a time or at different plural times. 
[0030] The whole is heated at prescribed temperature 
to cure the elastic material. Thereafter first elastic ma- 
terial layer 7 is cut/abraded to a prescribed thickness 
(for example 0.5 mm - 2 mm). Finally, groove 9 (9a, 9b) 
is formed on the front surface of first elastic material lay- 
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er 7. 

[0031] In the foregoing example, the elastic material 
is coated from the opposite sides of the reinforcing sub- 
strate. The elastic material may be cast from either sur- 
face side of the reinforcing substrate and may be passed 
through the reinforcing substrate, so that first elastic ma- 
terial layer 7 and second elastic material layer 8 can be 
formed in a single step. 

[0032] Fig. 8 shows a modification of the shoe press 
belt in accordance with the present invention. A belt 21 
shown in Fig. 8 is formed such that the depths of the 
grooves gradually increase from groove 91b positioned 
at the region excluding axial end region S3 toward 
groove 91 a positioned at axial end region S3. It is noted 
that the depths of the bottoms of grooves 91a are re- 
duced gradually from the center portion of axial end re- 
gion S3 toward the outer side of the belt. 
[0033] In this manner the bottom of groove 91a posi- 
tioned at axial end region S3 is formed to protrude to- 
ward reinforcing layer 61 relative to the bottom of groove 
91b present at the other region. 

[0034] Fig. 9 is a view illustrating another embodiment 
of the shoe press belt in accordance with the present 
invention. In a belt 22 shown in Fig. 9, the depths of the 
grooves are uniform over the entire belt. The thickness 
of a first elastic material layer 72, however, is formed to 
be gradually reduced from the region at the inside of the 
belt toward axial end region S3 at each of the opposite 
end portions. In this manner, the bottom of a groove 92a 
positioned at axial end region S3 is formed to protrude 
toward reinforcing layer 62 relative to the bottom of a 
groove 92a at the region excluding axial end region S3. 
[0035] Fig. 10 is a view illustrating a further embodi- 
ment of the shoe press belt in accordance with the 
present invention. In a belt 23 shown in Fig. 1 0 : a bottom 
of a groove 93a positioned at axial end region S3 is pro- 
truding toward reinforcing layer 63 relative to a bottom 
of a groove 93b present at the region excluding axial 
end region S3. It is noted that the bottom of groove 93a 
positioned at axial end region S3 resides in reinforcing 
layer 63. Reinforcing layer 63 is formed with a fabric 
formed of an organic fiber such as polyamide or polyes- 
ter into which an elastic material such as polyurethane 
is impregnated. In reinforcing layer 63, cracks hardly oc- 
cur. Therefore, when the bottom of groove 93a resides 
in reinforcing layer 63, reinforcing layer 63 can effective- 
ly block the occurrence and growth of cracks. 
[0036] In the present invention, the bottom of the 
groove positioned at axial end region S3 can be formed 
between a position 0.3 mm away from the exterior pe- 
ripheral surface of the reinforcing layer to the first elastic 
material layer side and a position 0.3 mm away from the 
exterior peripheral surface of the reinforcing layer to the 
reinforcing layer side. Since the bottom of the groove 
positioned at axial end region S3 is at the position within 
0.3 mm away from the exterior peripheral surface of the 
reinforcing layer to the first elastic material layer side, 
the elastic material layer at this position is reduced in 



thickness and becomes flexible and thus cracks hardly 
occur. Since the bottom of the groove positioned at axial 
end region S3 is at the position within 0.3 mm away from 
the exterior peripheral surface of the reinforcing layer to 

5 the reinforcing layer side, the reinforcing layer can block 
the occurrence and growth of cracks, it is noted that, in 
the configuration of the reinforcing substrate including 
a multi-woven fabric, even if the bottom of the groove at 
axial end region S3 resides in the reinforcing layer, the 

10 elastic material that is sufficiently impregnated in the re- 
inforcing substrate can effectively maintain the strength 
of the reinforcing layer and can significantly reduce the 
occurrence of cracks. 

[0037] It is noted that the embodiments disclosed 
is herein is to be considered by way of illustration rather 
than by way of limitation in all aspects. The scope of the 
present invention is shown not by the forgoing descrip- 
tion but by the claims and all equivalents to the claims 
and modifications within the claims are intended to be 
20 embraced. 

Industrial Applicability 

[0038] A shoe press belt in the present invention em- 

25 ploys a configuration in which a bottom of a groove at 
an end region including at least one of an end-proximate 
region in an axial direction of a pressure shoe and an 
end-proximate region in an axial direction of a press roll 
is protruding toward the reinforcing layer relative to a 

30 bottom of a groove at a region other than the end region. 
Therefore, since the distance from the bottom of the 
groove to the reinforcing layer is reduced at the end re- 
gion, an elastic material layer at this portion is reduced 
in thickness and becomes flexible and cracks thus hard- 

35 |y occur. Even if a crack occurs from the bottom of the 
groove at the end region, the reinforcing layer can block 
the growth of the crack because of the short distance 
from the bottom of the groove to the reinforcing layer. 
When the groove positioned at the end region has its 

40 bottom positioned inside the reinforcing layer, the rein- 
forcing layer can also block the occurrence and growth 
of cracks effectively. 



45 Claims 

1. A shoe press belt for use in a paper-making press 
apparatus including a press roll (1), a belt (2) op- 
posed to the press roll (1 ), and a pressure shoe (3) 

50 positioned inside the belt (2) for pressing the belt 

(2) against said press roll, said paper-making press 
apparatus allowing a material web to be inserted 
between said belt (2) and said press roll (1) for 
pressing said material web, the shoe press belt 

55 comprising: 

a reinforcing layer (6) having an elastic material 
impregnated in an endless reinforcing sub- 
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strate; 

a first elastic material layer (7) positioned on an 
exterior peripheral surface side of the reinforc- 
ing layer (6) and integrated with said elastic ma- 
terial impregnated in the reinforcing substrate; 5 
and 

a second elastic material layer (8) positioned 
on an interior peripheral surface side of said re- 
inforcing layer and integrated with said elastic 
material impregnated in the reinforcing sub- to 
strate, wherein 

a number of grooves are formed along a mov- 
ing direction of the belt on an exterior peripheral 
surface region of said first elastic material layer 
(7), and »5 
a bottom of a groove (9a) at an axial end region 
(S3) of the belt corresponding to at least one of 
an end-proximate region (S2) in an axial direc- 
tion of said pressure shoe (3) and an end-prox- 
irnate region (S1) in an axial direction of said 2° 
press roll (1) is protruding toward said reinforc- 
ing layer (6) relative to a bottom of a groove (9b) 
at a region excluding said axial end region (S3). 

2. The shoe press belt according to claim 1 , wherein 25 

the bottom of the groove (9a) at the axial end 
region (S3) resides in said reinforcing layer (6). 

3. The shoe press belt according to claim 1 , wherein 

the bottom of the groove (9a) at the axial end 30 
region (S3) is present between a position 0.3 mm 
away from an exterior peripheral surface of said re- 
inforcing layer (6) toward said first elastic material 
layer (7) and a position 0.3 mm away from the ex- 
terior peripheral surface of said reinforcing layer (6) 35 
toward said reinforcing layer. 

4. The shoe press belt according to claim 1 , wherein 

the bottom of the groove (9a) at the axial end 
region (S3) has a U-shaped cross section in a belt *o 
width direction and is processed to have a curve or 
an obtuse angle. 

5. The shoe press belt according to claim 1 , wherein 

the reinforcing substrate includes a multi-wo- 
ven fabric. 
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